Retinoic acid induces functional c-Ret tyrosine kinase in human neuroblastoma.
After the treatment of human neuroblastoma SH-SY5Y cells with retinoic acid for 24 h, the expression of c-Ret receptor tyrosine kinase was greatly elevated. Treatment of SH-SY5Y cells with glial cell line-derived neurotrophic factor under serum-free conditions after incubation of cells with retinoic acid resulted in the phosphorylation of c-Ret receptor tyrosine kinase, with subsequent morphological changes that included formation of neurites and rounding of cell bodies within 24-48 h. The number of neurite-bearing cells decreased with increasing concentrations of mitogen-activated protein kinase-specific and phosphatidylinositol 3-kinase inhibitors. These observations suggest that retinoic acid induces the expression of glial cell line-derived neurotrophic factor-responsive c-Ret receptor tyrosine kinase and that a glial cell line-derived neurotrophic factor-c-Ret receptor tyrosine kinase-induced signal transduction system that might be involved in neurite outgrowth via pathways that include phosphatidylinositol 3-kinase and mitogen-activated protein kinase.